Exosomes are small extracellular vesicles released from almost all cell types, 18 which play roles in cell-cell communication. Recent studies have suggested that 19 microenvironmental crosstalk mediated by exosomes is an important factor in the 20 escape of tumour cells from the anti-tumour immune system in human haematopoietic 21 malignancies. Here, we conducted comprehensive analysis of the miRNA and protein 22 profiles within the exosomes released from four canine lymphoid tumour cell lines as a 23 model of human lymphoid tumours. The results showed that the miRNAs and proteins 24 abundantly contained in exosomes were similar among the four cell lines. However, the 25 profiles of miRNA within exosomes differed among the cell lines and reflected the 26 expression pattern of miRNAs of the parent cells. In the comparison of the amounts of 27 miRNAs and proteins among the cell lines, those of three miRNAs (miR-151, 28 miR-8908a-3p, and miR-486) and CD82 protein differed between exosomes derived 29 from vincristine-sensitive and resistant cell lines. Further investigations are needed to 30 elucidate the biological functions of the exosomal contents in the microenvironmental 31 crosstalk of lymphoid tumours.
6 87 miRNAs among cell lines using small RNA sequencing data. 88 Then, hierarchical clustering using the amounts of miRNA in CLBL-1, GL-1, and 89 UL-1 was conducted. This analysis yielded three clusters composed of exosomes and 90 parent cells of each cell line (Fig 1a) . In addition, in the PCA plots, exosomes and cells 91 clustered similarly for each cell line (Fig 1b) . The results of these analyses were similar 92 when the data from Ema were included (see S3 Fig) . clustered similarly for each cell line and the profiles were different among cell lines. 97 Orange dots (exosomes) and red dots (parent cells) correspond to CLBL-1, violet dots 98 (exosomes) and blue dots (parent cells) to GL-1, and grey dots (exosomes) and black 99 dots (parent cells) to UL-1. The top ten miRNAs contained in exosomes and parent cells are listed in Table 1 . 102 Among these miRNAs, five miRNAs (let-7f, let-7g, miR-7, miR-30d , and miR-92a) 103 were commonly contained in exosomes and cells of the four cell lines. Ema, respectively (q < 0.01).
119
The difference in the amount of miR-350 between exosomes and parent cells was 120 confirmed by RT-qPCR ( Fig 3) . However, the amounts of miR-22, miR-671, and 121 miR-8865 were not significantly different between exosomes and parent cells according 122 to RT-qPCR. Following quantitative analysis, prediction of target genes was conducted 123 for miR-350 using miRbase, and the top 10 target genes of the miRNA were extracted 9 124 (see S2 Table) . These target genes of miR-350 did not include those previously reported 125 to be associated with the pathophysiology of tumour cells. The top twenty proteins that were detected in each cell line by LC-MS/MS are 139 listed in Table 2 . As is the case with miRNAs, 13 proteins were commonly contained in 
158
Among these miRNAs, the significant differences in the amounts of miR-151, 159 miR-8908a-3p, and miR-486 were confirmed by RT-qPCR using the four cell lines 160 including Ema, which is resistant to VCR (Fig 4) . The amounts of miR-151 and 161 miR-8908a-3p within exosomes and parent cells in VCR-S cell lines were significantly 162 lower than those in VCR-R cell lines (P < 0.01). The amount of miR-486 within 163 exosomes and parent cells in VCR-S cell lines was significantly higher than those in 164 VCR-R cell lines (P < 0.01). The target genes were predicted for miR-151, 165 miR-8908a-3p, and miR-486, and the top 10 target genes of each miRNA were 166 extracted (see S2 Table) . These genes included those that have been reported to be Following the LC-MS/MS analysis, proteins that were detected only in VCR-S or 177 VCR-R cell lines were also extracted (Table 3) . Among these proteins, the difference in 178 the amount of CD82 was validated by western blotting (Fig 5) . CD82 was detected in 179 exosomes of CLBL-1 and GL-1, while no band corresponding to CD82 was detected in 180 exosomes of UL-1 and Ema. This protein was not detected in parent cells of all the four 181 cell lines. HSP90B, which was selected as a protein that is abundantly contained in 182 exosomes, was detected in exosomes from all four of the cell lines. indicated that miRNA profiles within exosomes reflect those of parent cells and the profiles of 203 exosomal miRNA varied among cell lines.
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Small RNA sequencing also revealed that five miRNAs (let-7f, let-7g, miR-7, miR-30d, 205 and miR-92a) were abundantly contained both in exosomes and parent cells of all four of the cell 206 lines. Previous studies have reported that exosomes derived from tumour cells contain miRNAs 207 of the let-7 family [17, 18] . It has also been reported that miR-30d and miR-92a are abundant in 208 exosomes of Gamma-Herpesvirus-infected lymphoma cell lines [12] . Therefore, these miRNAs 209 might be associated with the pathophysiology of lymphoid tumours, and further studies are 210 needed to reveal the biological roles of these miRNAs in exosomes derived from tumour cells.
211
In the comparison of the amounts of miRNAs between exosomes and parent cells, 212 significant differences were observed for 39, 20, and 24 miRNAs in CLBL-1, UL-1, and Ema, 213 respectively, whereas there was no significant difference in GL-1. Among these miRNAs, the 214 significant differences in the amounts of miR-350 between exosomes and parent cells were 215 confirmed in all four cell lines by RT-qPCR. The predicted target genes of miR-350 did not 216 include those previously reported to be associated with the pathophysiology of tumour cells. as the cycle number at which the second derivative was at its maximum. After validation, target 322 genes of the miRNAs were predicted using miRbase (http://www.mirbase.org/) [43, 44] . Exactive Plus, ThermoFisher Scientific) was used in positive ion mode for analytic detection.
329
The raw MS spectra data were queried against the NCBI Canine protein sequence database using the Supplementary Table S4 online. After incubation, positive immunoreactivity was detected 341 using Luminata Forte Western HRP Substrate (Merck Millipore, Darmstadt, Germany) and 342 visualized using a ChemiDoc XRS Plus (Bio-Rad Laboratories, Hercules, CA, USA).
344
Statistical analysis 345 In the differential expression analysis using EdgeR, a false discovery rate (q-value) of less 346 than 0.01 was considered statistically significant. One-way ANOVA followed by Tukey's 347 post-hoc test was performed for multiple comparisons of miRNA quantities in the RT-qPCR 348 using the STATMATE (ATMS, Tokyo, Japan) software, and P-values of less than 0.05 were 349 considered statistically significant. 
